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ABSTRACT: 

INTRODUCTION: 

 Ultrasound (US) is a useful routine tool in screening and differentiation of different breast masses as benign or 

malignant. [1, 2]. In recent years, breast ultrasonic shear wave elastography has become new and promising technique 

obtaining more accurate characterization of breast lesions [4, 5].  

The purpose of this study is to 

1.Determine the impact of shear-wave elastography (SWE) image quality.  

2.Assess diagnostic performance and comparison of shear wave ultrasound elastography to compare with 

histopathological diagnosis. 

 This cross-sectional screening and diagnostic study were carried out from December 2020 to August 2022 on patients 

who attended to the Surgery department with chief complaints of breast mass at KIMS &RF. Before initiation of study 

Institutional Ethics Committee (IEC) approval in KIMS &RF was taken and also written consent from patients was 

taken. 

Study population included 100 female patients with breast masses who came to surgery department at KIMS RF  

Results: Shear wave elastography homogeneity and rates of malignancy according to histopathological examination. 

In this study SWE homogeneity showing homogenous lesions are 93.8% benign and heterogenous lesions are 94.2 % 

malignant. 

CONCLUSION:  Breast SWE is now an adjunct tool in breast ultrasonography to differentiate Breast masses as 

Benign or Malignant. 
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INTRODUCTION: 

 Ultrasound (US) is the best modality in screening and diagnosing of different breast masses as benign or malignant. 

(1, 2). The Breast Imaging-Reporting and Data System (BIRADS) lexicon of American College of Radiology (ACR) 

has been widely applied in clinical practice (3). In recent years, breast ultrasonic shear wave elastography has become 

new and promising technique obtaining more accurate characterization of breast lesions (4, 5). Among the currently 

used elastography technique, shear wave elastography (SWE) induces shear waves which propagate transversely in to 

the tissue, and has been confirmed as a quantitative stiffness measurement technique of high reproducibility and less 

operator dependency, compared to external mechanical compression-based strain elastography (4, 6).  

Shear wave elastography is an imaging technique that measures and quantifies the tissue stiffness, and this is 

obtainable by measuring the speed and assessment of propagation pattern of shear waves in target tissue (7,8,9). Breast 

carcinoma is the commonest neoplasm among females which represents 31% of feminine tumors, and the second-

leading reason behind death among female neoplasm cases. Breast lesions were initially classified into malignant and 

benign categories (10, 11). Shear wave elastography imaging permits quantification of the breast lesion stiffness in 

comparison to adjacent tissue (12, 13, 14) 

Many studies demonstrated that combination of conventional US with SWE features significantly improved specificity 

of breast mass assessment without any loss of sensitivity (15–22), and thus could reduce unnecessary biopsies of low-

suspicion BI-RADS category 4A masses. 

The purpose of this study is to 

1. Determine the impact of shear-wave elastography (SWE) image quality parameters on the diagnostic 

performance of elasticity measurements in classifying breast lesions.  

2.  Assess diagnostic performance and comparison of shear wave ultrasound elastography for differentiation 

between benign and malignant breast lesions and also to compare with clinical picture and histopathological 

diagnosis. 

 

Methods and materials: 

 This cross-sectional screening and diagnostic study were carried out from                          December 2020 to August 

2022 on patients who came with chief complaints of breast mass to the Department of General surgery at Konaseema 

Institute of Medical Sciences and Research Foundation (KIMS &RF).  Before initiation of study Institutional Ethics 

Committee (IEC) approval in KIMS &RF was taken and also written consent from patients was taken. 

Study Population: Study population include 100 female patients with breast masses who came to surgery department 

at Konaseema Institute of Medical Sciences and Research Foundation. 

Inclusion Criteria: Patients with breast discomfort, discharge and mass and women with family history of Breast 

carcinoma. 

Exclusion Criteria: (a) patients with anechoic cystic lesions on conventional breast ultrasound, (b) breast implants, 

(c) cutaneous lesions, (d) superficial lesions (< 5 mm deep to the skin surface), (e) patients refused to participate in 

the study. 

All patients were subjected to revision of their medical history, clinical breast examination, conventional B mode 

breast ultrasonography scan with categorization of masses according to BIRADS categories, and shear wave 

ultrasound elastography. Histopathological assessments for all masses were done. Comparison of conventional US 

and US elastography results with histopathological results was done 
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All patients were subjected to conventional B-mode ultrasonography, strain, and shear wave elastography by using 

Logic P9 (GE Healthcare Medical System, USA) with high frequency linear transducer L3-12 (12 MHz). 

Conventional B-mode US imaging of both breasts was performed with radial scanning of the whole breast tissue and 

axillary tail. Longitudinal and transverse images of breast lesions were obtained. Assessment of detected breast lesions 

for location, size, shape, borders, margin, orientation, echogenicity, posterior acoustic shadowing, presence of 

calcifications foci, and surrounding tissue was done. Lesions were classified according to BI-RADS for conventional 

breast sonography as the following: category 1 referred to negative results, category 2 lesions referred to benign 

lesions, category 3 as probably benign, category 4 (a, b and c) as suspicious for being malignant, category 5 as most 

probably of malignancy, category 6 lesions were pathologically proven to be malignant. 

Shear wave elastography technique: Elastography images of the shear wave were obtained without any transducer 

pressure (9, 23). A Region of interest (ROI) rectangular box was adjusted on the observed target lesion including 

sufficient amount of surrounding healthy breast tissue. After a few seconds of no motion to permit stabilization of the 

shear wave image, freeze shear wave elastography once an ideal image has been obtained. Quantitative elasticity 

values were ranged from 0 to 180 kPa and displayed as a color scale ranged from dark blue (lowest stiffness) to red 

(highest stiffness). The investigator placed automated fixed sized ROIs over the hard or stiff portion of the lesion 

involving the nearby stiff tissue halo, six additional ROIs were placed at the target lesion at different planes. Another 

ROIs of similar size were placed in subcutaneous fat. Measurement of mean elasticity value and stiff ratio were 

automatically calculated. 

Histopathological Examination: Histopathological diagnosis of all examined breast lesions were performed by 

pathologists. Samples were taken by fine needle aspiration cytology (FNAC), core biopsy, surgical excision, or radical 

surgery.  

Histopathological data as reference gold standard for diagnosis, comparison with ultrasound elastography values were 

done.  

Statistical analysis:  The data was calculated and arranged into different comparison tables and statistical analysis 

was done by using Statistical Package for Social Sciences software (SPSS), 21st version. 

Results:  

Total 100 cases were noted and among them 3 cases are between 20 to 30 years age group, 20 cases between 31 to 40 

years age group and 43 cases are between 41 to 50 years age group, 26 cases between 51 to 60 years age group and 8 

cases are between 61 to 75 years age group as shown in table 1. 

As per the histopathological report given by pathologist the total number of benign cases are 63 and 37 cases are 

malignant out of 100 cases. 

Cases according to the age group are shown in table 2. 

As per the BIRADS score the distribution of benign and malignant breast lesions are given as below which are 

compared with the histopathological examination study. Here in this study BIRADS  1 and 2 score lesions are exactly 

100% Benign and BIRADS 5 and 6 score lesions are 100% malignant according to histopathological examination. 

BIRADS score 4 which is suspicious for malignancy showed 25% benign and 75% showed malignant HPE report and 

the cases details are shown in table 3. 

 

Shear wave elastography homogeneity and rates of malignancy according to histopathological examination. In this 

study SWE homogeneity showing homogenous lesions are 93.8% benign and heterogenous lesions are 94.2 % 

malignant and the cases are shown in table 4. 
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Shear wave elastography shapes and rates of malignancy according to histopathological examination are differentiated 

as oval, round and irregular shapes. Among them all the irregular breast masses are 100% malignant 97.2% oval breast 

masses are benign and 93.1% round breast masses are benign and all the cases are shown in table 5. 

Shear wave elastography color and rates of malignancy according to histopathological examination. All the blue 

shaded lesions are benign and exactly 100% matching with HPE. All the orange and red shaded lesions are malignant 

100% as in fig 2 and 3. And green shaded lesions are 92.8% benign and 7.1% malignant (fig 1) as shown in table 6. 

Discussion: 

In this study total 100 cases were noted and among them 3% cases are between 20 to 30 years age group, 20% cases 

between 31 to 40 years age group and 43% cases are between 41 to 50 years age group, 26% cases between 51 to 60 

years age group and 8 % cases are between 61 to 75 years age group. 

In Chavan SG et al study (24) 20.6% cases are malignant between the age group of 35 to 45 years age and 32.4% 

cases are malignant between 56 to 65 years age group. Here the age wise malignant cases are almost equal between 

30 to 45 years age group for the two studies. 

In Mohan et al study (25) the greater number of malignant cases are seen between the age group of 51 to 60yrs i.e., 

40% but in this present study 43% cases are between 41 to 50 years age. 

In the study conducted by Arsalan et al (26) majority of malignant lesions are at 41 to 50 years age group which is 

coinciding with this present study. 

 

In this study among the total 100 cases 63% are benign cases and 37 % are malignant cases.  

In Chavan SG et al study (24) 34% are malignant and 66% are benign which are almost nearby. 

In study conducted by Navya et al (27) they found that 64% cases were benign and 36 cases were malignant. 

So, this present study is almost coinciding with Chavan SG et al (24) and Navya et al (27)  

But there are some similar studies where there is variation between benign and malignant ratio. 

In Soyder (28) et al study 75% cases are benign and 25% cases are malignant. 

In Kaira et al (29) study 41% cases are benign and 59% cases are malignant which is showing contrary to the present 

study.  

In the present study the cases which are under BIRADS score 1 are 21%. Under BIRADS score 2 are 14%, under 

BIRADS score 3 are 18% under BIRADS score 4 are 15%, under BIRADS score 5 are 8% and under BIRADS score 

6 are 24%. BIRADS  1 and 2 score lesions are exactly benign 100% according to histopathological examination and 

BIRADS 5 and 6 score lesions are 100% malignant according to histopathological examination. BIRADS score 4 

which is suspicious for malignancy showed 25% benign and 75% showed malignant HPE report. 

In Shinn-Huey S Chou et al (30) study of comparison of BIRADS and histopathological study benign lesions are under 

BIRADS 2 and 3 whereas malignant cases are under BIRADS 5 and 6 which is almost similar to our study. 

In Ya -ling Chen et al (31) study of comparison of BIRADS and HPE showed all benign under BIRADS 1,2 and 3. 

Suspicious cases under BIRADS 4 and malignant cases under BIRADS 5 and 6 which is corelating to our study.   

In the present study comparison of Shear wave elastography homogeneity and rates of malignancy according to 

histopathological examination, homogenous lesions are 93.8% benign and heterogenous lesions are 94.2 % malignant 
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the Sensitivity was 96.83% and Specificity was 89.19% and the Positive Predictive Value (PPV) was 93.85% and 

Negative Predictive Value (NPV) was 94.29%. 

 

In S.Hari et al (32)study of 119 breast mass cases the shear wave elastography results compared with the gold standard 

HPE showed 93.5 sensitivity and 82.5 specificity and the PPV and NPV are  85.3 and 92.2 respectively which is 

almost near to the present study. 

In Xi Lin et al (33) study in comparison of shear wave elastography with homogeneity of breast masses their study 

showed sensitivity as 91.5 and specificity as 86.4 and the PPV and NPV are 76.9 and 95.3 respectively which is 

corelating to the present study. 

In Shui luo et al (34) study with similar comparison sensitivity and specificity are 95 and 95.1 respectively and PPV 

and NPV are 95 and 95.1 respectively which are almost near to the values of the present study. 

In Hui yang et al (35) study with similar comparison sensitivity and specificity are 66.7 and 70 respectively and PPV 

and NPV are 71.0 and 65.6 respectively which are showing slight differences. 

The Shear wave elastography study showing the comparison of the SWE shapes and SWE colors are also corelating 

with studies of S.Hari et al (32), Xi Lin et al (33), Shui luo et al (34) and Hui Yang et al (35) studies. 

CONCLUSION: 

Shear wave elastography is an advanced technique uses shear waves to assess elasticity of the tissues. Breast Shear 

wave elastography is now an adjunct tool in breast ultrasonography to differentiate Breast masses as Benign or 

Malignant. It is easily done, Noninvasive, takes less time and therefore patient acceptancy rate is high in clinical 

practice. One of the best applications of SWE is the characterization of BI-RADS category 3 and 4a Breast masses 

and to reduce unnecessary breast biopsies. However, the possibility of false-positive and false-negative results should 

be considered during interpretation. In clinical practice, we should fully understand the ultrasound image features and 

pathological characteristics of different breast masses and elastography parameters to make a comprehensive analysis 

and accurate diagnosis. 
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Table 1 

Age group No.of cases Percentage  

20 to 30 years 3 3% 

31 to 40 years 20 20% 

41 to 50 years 43 43% 

51 to 60 years  26 26% 

61 to 75 years 8 8% 
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Table 2: 

Age group Benign Malignant 

20 to 30 years 3 0 

31 to 40 years 14 6 

41 to 50 years 23 20 

51 to 60 years 17 9 

61 to 75 years 6 2 

Total 63 (63%) 37 (37%) 

* Chi-square=4.41; P-value=0.354; Not Significant.  

Table 3:  

BIRADS SCORE Total no of cases HPE positive HPE negative 

1 21 0 21 (100%) 

2 14 0 14(100%) 

3 18 2 (11.1%) 16(88.8%) 

4 15 3 (25%) 12 (75%) 

5 8 8 (100%) 0 

6 24 24 (100%) 0 

Total  100 37 %(Malignant) 63 % (Benign) 

* Chi-square=82.08; P-value=0.000; Highly Significant.  

Table 4: 

SWE Homogeneity  Benign  Malignant  Total  

Homogenous  61 (93.8%) 4 (6.15%) 65  

Heterogenous  2 (6%) 33 (94.2%) 35 

Total  63  37 100 

    

* Sensitivity=96.83%; Specificity=89.19%; 

**Positive Predictive Value=93.85%; Negative Predictive Value=94.29%. 

* Chi-square=75.8063; P-value< 0.0001; which is highly Significant.  

Table 5: 

SWE Shapes Benign Malignant Total 

Oval 36 (97.2%) 1 (2.7%) 37 

Round 27 (93.1%) 2 (6.8%) 29 

Irregular 0 34 (100%) 34 

 63 37 100 

* Chi-square=87.84; P-value=0.000; Highly Significant.  
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Table 6:  

SWE Color Benign Malignant Total 

Dark blue (0- 36 kPa) 27 (100%) 0 27 (Benign) 

Light blue (36-72 kPa) 22(100%) 0 22 (Benign) 

Green (72-108 kPa) 13 (92.8%) 1 (7.1%) 14 (Benign to Malignant) 

Orange (108-144 kPa) 1 (16.6%) 5 (83.3%) 6 (Malignant) 

Red (144 – 180 kPa) 0 31 (100%) 31 (Malignant) 

Total  63 37 100 

* Chi-square=92.44; P-value=0.000; Highly Significant.  

 


